T HE issues of stability and sensitivity of indicators to actually detect differences in quality of care in nursing facilities are not only of concern to researchers, but also to public policy makers, who are reporting indicators to providers and now to consumers. Our research team at the University of Missouri-Columbia recently completed a study of 92 randomly selected nursing homes with a range of quality. Quality of care measurement was based on a statewide analysis of 23 quality indicators (QIs) currently used by the federal government to evaluate quality of care in nursing homes (see Table 1 ). The study examined the cost, staffing, and quality of care information from the nursing home Minimum Data Set (MDS) and Medicaid cost report large data sets with processes of care data collected from on-site participant observations of each facility (1) . This research brief explains what we learned in our study about stability and sensitivity of the MDS QIs.
BACKGROUND OF MDS QIS
Using MDS QIs to measure quality of care in nursing facilities is not without controversy. Issues of reliability of MDS data collected from facility staff completing assessment forms, interpretation of relative risk of residents to develop the problem conditions defined by the QIs, as well as under-or over-reporting of the problem conditions, prompted a national evaluation of MDS QIs. The researchers, some of whom were developers of the MDS instrument and assessment process, concluded that there is ''strong evidence'' that many of the MDS QIs reviewed do ''capture meaningful aspects of nursing facility performance'' while others remain questionable (2) . The controversy also prompted two General Accounting Office (GAO) reports; one about the need for developing better review procedures to assure data accuracy (3) and another recommending the delay of the November 2002 national public reporting of quality indicators (4). However, public reporting of MDS QIs began as scheduled.
Our research team has conducted multiple studies using MDS QIs (5-9), confirming their accuracy (10) , their usefulness in quality improvement (8, 9) , and their sensitivity to detect quality of care differences in facilities (1). We believe that MDS QIs can be useful to facilities to help them improve care practices, to regulators to assist them in the survey process, and to researchers interested in pursuing questions about quality of care and resident outcomes in nursing facilities. We are committed to continuing to evaluate MDS QIs, their use in practice and research, and reporting what we learn about them in our research, such as in this study of 92 facilities with a range of quality of care as measured by MDS QIs.
CLASSIFYING FACILITIES BASED ON QIS
Using statewide resident assessment information recorded on the nursing home MDS, we grouped facilities based on how well they performed on the 23 MDS-derived QIs. QI scores were interpreted using threshold ranges for good, average, and poor facility performance with thresholds established in earlier research (6, 11) . Because QI data are inherently multidimensional, there is no simple way to combine different QIs to obtain an overall facility quality score. Therefore, we plotted the numbers of MDS QIs each facility had in the good or poor range; we found that no facilities had all their QIs exclusively in the good or poor range. Facilities were then classified into groups by considering the numbers of MDS QIs each facility had in the good, average, or poor ranges. Our definitions allowed for a facility to have QIs in various ranges as follows: let G, A, and P denote the number of QIs in the Good, Average, and Poor range, respectively. A facility was classified as Good if G 5 and (G-P) 2. It was classified as Poor if P 5 and (P-G) 5. A facility was classified as Average if it was neither Good nor Poor and if A 15. We randomly selected facilities from the three groups, those with mostly good performance, those with mostly average performance, and those with mostly poor performance on the QIs. We then observed care delivery processes and analyzed staffing, staff mix, and costs in each facility.
STABILITY OF QI FACILITY PERFORMANCE
When we designed the study, we made an assumption that the QIs are relatively stable for facilities. This assumption was based on our prior work analyzing MDS-derived QIs (5,7), our on-site clinical experience with facilities in the state (8, 9) , and reports of stability from earlier work of other researchers (12) . However, as the qualitative and quantitative results of this study were reviewed by our research team, a question about stability of the MDS QIs and our classification approach was raised. This led to two additional post hoc analyses: calculation of MDS QI scores and classification of the facilities into the good, average, and poor outcome groups using MDS data at the point of observation of the facility (there was an average of 5 months between sample selection and actual observation of each facility), and a statewide analysis of facility level MDS QI stability comparing 6 months of MDS data with a subsequent 6 months.
The first post hoc analysis revealed that only 11 of the 30 facilities classified at the time of sample selection as Group 1 (good) remained classifiable as good at the time of observation; the remaining 19 facilities ''slid'' into average (n¼16) or poor (n¼3). Within the original Group 2, 16 of the 32 classified as average continued to meet criteria for that group membership at the time of observation; of the remaining 16 facilities, 6 improved and 10 declined. Within the original Group 3, 20 of the 30 remained as poor at the time of observation; the remaining 10 improved to average. Figure 1 illustrates the changes in classification at the point of sample selection and the point of observation of each facility.
The second post hoc analysis was a statewide analysis of all facilities (N ¼ 486). We used 2 years of MDS data in two annual data sets and our same classification approach. We found that only 45% of facilities were classified into the same group using two consecutive 6-month periods of MDS data (first 6 months of 2000 with last 6 months of 2000 and first 6 months of 2001 with last 6 months of 2001).
When we discovered the apparent instability in our classification approach using QIs, all qualitative and quantitative data in our study were reanalyzed using a six-group approach to the data. Three groups that were categorized the same at selection and observation (Groups 1A, 2A, and 3A, with predominately good, average, or poor QI scores) and three groups that were different at selection and observation (Groups 1B, 2B, and 3B). 
SENSITIVITY OF QIS TO DISCRIMINATE BETWEEN GROUPS
When the sample of facilities for the study was selected, groups were formed based on the facility QI scores for 23 QIs and their relative position within established thresholds (6, 11) . Recall, no facilities had all QI scores in the good, average, or poor ranges; they had scores predominately in one category. So, it was possible that facility QI scores for a particular QI could have been in any of the ranges, regardless of the group classification. After data collection, as an analytic step to confirm group selection methods and quality indicator sensitivity (that is the ability of each QI to discriminate among groups), MDS QI scores were calculated from resident assessments with effective dates within 1 year of the on-site participant observation visit. When residents had more than one assessment, the one closest to the visit date was used.
The QIs for the groups that remained classified in their group at selection and at observation, Groups 1A, 2A, 3A, were tested for significant differences. In these groups, 14 of the 23 indicators were significantly different at the 0.05 level. Next, pair-wise comparisons were performed to see which of the three groups were different. As shown in Table 2 , 10 of the 23 QIs used in this study were able to differentiate the group with good resident outcomes (Group 1A) from the other outcome groups. The median scores and 10th and 90th percentile ranges are in the expected direction to discriminate quality of care. These include falls, depression, depression without treatment, use of 9 or more medications, urinary tract infection, weight loss, dehydration, bedfast residents, decline in late-loss activities of daily living, and stage 1-4 pressure ulcers. Because the select 10 QIs differentiate the groups in the expected direction, they are likely to be the ones that are discriminating or most sensitive to detecting differences in quality of care.
IMPLICATIONS
Sensitivity of MDS QIs as quality measures is of interest to researchers (5, 8, (13) (14) (15) and now consumers, as policy makers make some available for public reporting (16) . An important implication of our study is identifying specific QIs that can apparently serve as sensitive measures to discriminate among facilities with good, average, and poor resident outcomes. Ten of the 23 QIs that are currently in use in nursing facilities appear to be most sensitive and should be considered when selecting outcome measures for other studies about quality of care in nursing homes. While the other MDS QIs measure aspects of quality of care, these 10 appear most promising for detecting quality differences, and they represent a variety of aspects about quality of care. A variety of multiple measures are necessary to use in research about quality of care in nursing homes to deal effectively with the multidimensional facets of quality, as advised by Spector and Mukamel (15), Sainfort and colleagues (17) , and Zimmerman and colleagues (18) .
Another important implication of our study is for researchers to consider stability of MDS QIs when designing studies that will use them. Our recommendation is that, just as we did in this study's post hoc statewide analysis, future studies should examine consecutive 6 months of MDS QI data to check for stability, and require that facilities be consistently classified in their outcome groups for at least two consecutive 6-month periods before classifying into outcome groups. Explanations for the fluctuations between outcome classification groups using MDS QIs may be that quality of care does rapidly change within facilities, or it may be that continuous resident turnover within facilities constantly causes enough fluctuations in the scores that classification of facilities using thresholds is affected. For example, since the group Notes: *Group differences statistically significant. **Discriminates good outcome group from average and poor outcome groups in the expected direction. QI scores range from 0-100 with lower scores being best and higher scores being worst. The 10th and 90th percentile scores are ( ) behind the median to display the range of scores. MDS ¼ minimum data set; QI ¼ quality indicator; ADL ¼ activities of daily living; G ¼ Group 1A with predominately good resident outcomes as measured by MDS QIs; A ¼ Group 2A with predominately average resident outcomes as measured by MDS QIs; P ¼ Group 3A with predominately poor resident outcomes as measured by MDS QIs.
classification is determined by having QI scores above or below certain thresholds, a small change in one or two QIs that are near the threshold can cause a change in facility classification. Further research is needed to determine if MDS QIs are detecting rapid quality changes in facilities or if there is something else affecting the measures.
A positive implication about sensitivity is that the MDS QIs that differed significantly across the facilities with good, average, and poor quality outcomes as measured by MDS QIs reflect quality of care issues that are amenable to change. All of these indicators can be affected by changes in the clinical processes of care used in the facility. Pressure ulcer prevention and treatment, restraint reduction practices, restorative care, improving nutrition and hydration, treating depression, reducing routine medication use, and fall prevention programs are effective clinical practice changes that can be made by nursing home staff to improve resident outcomes and facility QI performance. Poor quality outcomes in nursing facilities are not inevitably linked with the challenges of caring for frail elders. Making changes in the way that staff care for residents can improve care and subsequently improve resident outcomes.
